This study compared healthcare utilization by injection drug users (IDUs) 
Introduction
After 1996, with the advent of highly active antiretroviral therapy (HAART) and respective therapeutic protocols, a new course in the history of the HIV/AIDS epidemic has been observed 1, 2, 3, 4, 5 . In Brazil, public policies targeting health services structure associated with universal access of HAART patients were decisive for the reduction of morbimortality rates and improvement of the quality of life for people living with HIV/AIDS 6 . Notwithstanding, some authors show that characteristics of the patients and providers can have negative impacts on access to and utilization of services and, consequently, on patients' management. Standing out are such factors as ethnicity, age, education, use of injection drugs, and the provider's perception (not always accurate) of the probability of a patient's adherence to therapy 4, 5, 6, 7, 8, 9, 10, 11, 12, 13 . Injection drug users (IDUs) are less likely to receive HAART in different contexts 4, 7, 8, 9, 10, 11, 12, 13 , especially those who are not enrolled in syringe-exchange programs (SEP) 11, 14 .
According to Bassetti et al. 11 , the prescriber's perception of the likelihood of a patient's adherence to treatment stands out as the mainly cause of not prescribing HAART, even when recommended. Prescribers generally evaluate adherence empirically and have low capability to further evaluate the extension of this decision 14, 15 .
Cad. Saúde Pública, Rio de Janeiro, 22(4):803-813, abr, 2006 There are various reports of low adherence among IDUs to antiretroviral therapy (ART) 3, 11, 12, 16, 17, 18 , with consequently less utilization of services. However, there are also indications that, after beginning treatment, IDUs show adherence similar to non-IDUs 2, 11 . In any event, not prescribing HAART to patients based on their hypothetical low adherence is controversial, especially with regard to ethical issues, given the possibility of systematically denying available therapeutic resources to marginalized groups 15 .
Despite national efforts to implement public policies to control HIV infection, including universal access to HAART, there are indications that the use of injection drugs can influence (negatively) individuals' utilization of and access to these resources. To evaluate HIV/ AIDS treatment health services is justified, considering the scarcity of studies on the subject 19 and the different phases of implementation of therapeutic resources and policies 6 . In addition, comparison between IDUs and non-IDUs patients can contribute to an understanding of the role of injection drug use in the utilization of HIV/AIDS healthcare services.
Methods
This study is part of the project named Analysis of Costs and Impact of Antiretroviral Therapy 20 , sponsored by the Programa Nacional de DST e AIDS (PN-DST/AIDS). It involved research in national databases and consultation of medical records of individuals living with HIV/AIDS who were attended by national reference centers for the treatment of HIV infections and AIDS. As regards this last objective, a non-concurrent cohort study was carried out.
Data sample and collection
Information on HIV/AIDS adult patient from the Hospital Dia de Itajaí, Santa Catarina, was selected, in order to compare utilization of services between IDUs and non-IDUs. The election of this specific health service was based on certain local characteristics, including the incidence of AIDS case notifications (194/100,000 inhabitants) 21, 22 , the high proportion of IDUs (40.9%), and the existence at the time of local structured health services for treating HIV/AIDS, which were comprised of a testing center, a day hospital, and an SEP. In addition, it was taken into consideration that of the total number of IDUs included in the national study (n = 77), the greatest percentage was observed in Itajaí (87%, n = 67).
Using random criteria, the medical records of patients in treatment for HIV/AIDS in the ambulatory and/ or day hospital segment were selected from the local list, during the period January, 1986, to June, 2002. The sample was stratified into calendar year (based on the AIDS cases reported to PN-DST/AIDS), according to the availability of antiretroviral (ARV ) drugs in Brazil, as follows: 1986 to 1990, when ARV were not available; 1991 to 1995, the beginning of ART with monotherapy and double therapy; and 1996 to 2002, when HAART was available and recommended through specifics policies aiming universal healthcare access 6 .
This subsample was obtained from a minimum sample of 368 patients for the study of medical records of national scope 23 , given the event "request for viral load" was from 90 to 95% 24 , using a confidence interval of 95% and a minimum antiretroviral use prevalence of 35% 20, 23, 24 .
Patient information was registered from their admission to the service until death, transfer, abandonment, or the end of the study (June 30, 2002) . Data collection was done in June, 2003, by previously trained healthcare professionals.
Variables
The structured and precoded data collection instrument included information about the individual and healthcare utilization. Individual information included sociodemographic data, sources of exposure to HIV, categorized according to the Ministry of Health criteria 25 , and data on sexual partners. Healthcare utilization data included medical visit, ARV prescriptions and exam requests, including T CD4 lymphocyte counts and viral load, when possible or available.
The presence or absence of ARV prescriptions and their associations were analyzed according to their appropriateness as recognized by Brazilian guidelines 26, 27, 28, 29 . Considering that the first Brazilian guidelines went into effect in 1996, the adequacy of therapy was analyzed starting in this year 26 . To take into account the real operation of these standards, we allowed a period of six months for their implementation.
The database was structured according to all medical visits registered for each patient from 1986 to 2002. The following variables were included: educational level, sexual partners at first visit, time period first and last visit, total number of visit, ARV prescription at first visit, number of ARV prescriptions (total and mean), adequacy of association between the different ART according to the current guidelines (starting in 1996), request for T CD4 and viral load counts (first request date and total number of requests).
Analysis
Analyses were subdivided into statistics and graphics. Univariate statistical analysis included comparison of distributions with the MannWhitney U test and of proportions with chisquare 30 . In order to verify probable calendar effects of the source of infection and of sex on indicators of healthcare utilization, a stratified analysis was conducted for the periods of greatest concentration of visits: 1991/1995 and 1996/ 2002. In the multivariate analysis of factors associated with requests for viral load count, logistical regression was used for each group separately (IDUs/non-IDUs). Sociodemographic variables and healthcare utilization indicators were: age at first admission to the service, sex, education, sexual partners, year of admission, number of medical visits (total and monthly), duration of care (median), indicators of ARV use, time elapsed since first visit, and viral load count. Requests for T CD4 count was not included among the model's explanatory variables because it was collinear with the determination of the event itself once the consensuses/ directives for HAART utilization recommended requesting both tests to monitor the effectiveness of treatment 26, 27, 28, 29 and also due to an elevated Pearson correlation (0.871 for nonIDUs and 0.821 for IDUs). The selection criteria for candidate variables for the multivariate model were p-value ≤ 0.25, biological plausibility, epidemiological relevance, and p ≤ 0.05 30 .
Graphic analysis, aiming to investigate ageperiod effects 31 , included the following markers of HIV/AIDS healthcare utilization: average number of visits/month, total of T CD4 and viral load count requests. IDUs age was categorized according to age quartiles (18 to 27; 28 to 32; 33 to 61) and calendar year according to the brackets 1990/1992, 1993/1994, 1995/2001 . The software programs SPSS 11.5 (SPSS Inc., Chicago, USA) and Excel 2004 were used.
The study was carried out in accordance with Resolução n. 196/96 of the Conselho Nacional de Saúde, principally as concerns the absolute confidentiality of names of patients living with HIV/AIDS and obtaining the consent of the institutions involved. The study was approved by the Research Ethics Commissions of the Universidade de São Paulo (USP) and of the Universidade Federal de Minas Gerais (UFMG), and respective local committees.
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Results
Of the 170 medical records of individuals living with HIV/AIDS that we studied, 57.1% were non-IDUs (n = 97) and 39.4% were IDUs (n = 67). Six registers without reference to category of exposure (3.5%) were excluded from subsequent analyses. The average age at admission was 30.0 years (P 25 : 26.0; P 75 : 36.0), not differing significantly (p = 0.19) between IDUs (29.0) and non-IDUs (31.0). Regarding distribution by sex, 71.8% were males (n = 122) and 28.2% were females (n = 48), with a male:female ratio of 2.5:1.0 (p< 0.01; comparing IDUs, 91% and non-IDUs, 57.7%). Almost half of the cases had less than first grade education (48.8%), with this information being unknown for 7.6% of individuals (p = 0.59; comparing IDUs, 50% and non-IDUs, 45.6%). Multiple sexual partners were reported by 23.5% of patients (n = 40) and the absence of partners or a single partner were reported by 44.7% of patients (n = 76). Around 90% of IDUs reported multiple sexual partnership when compared to non-IDUs (40.7%), a significant difference (p < 0.01). The number of sexual partners was unknown for 31.8% of individuals, although the absence of this information was more common among non-IDUs.
As regards healthcare utilization at the first medical visit, no ARV was prescribed for 86.5% of individuals (91% for IDUs and 82.5% for non-IDUs, p = 0.11). The number of ARV prescriptions at the first consultation did not differ significantly according to the use of injection drugs (p = 0.76), with monotherapy in 16.7% (IDUs) and 23.5% (non-IDUs), double therapy in 66.7% (IDUs) and 41.2% (non-IDUs) and triple therapy in 16.6% (IDUs) and 35.3% (non-IDUs) (data not presented in table). The absence of requests for T CD4 counts (61.8%, n = 105) had a significantly larger percentage (p < 0.01) among IDUs (77.6%) as compared to nonIDUs (50.5%). The same pattern was encountered for requests for viral load count: absence in 132 individuals (77.6%), of these 85.1% among IDUs and 71.7% among non-IDUs (p = 0.04) ( Table 1) . Among those that were in ART, 17% were found to be in monotherapy, 66% in double therapy, and only 17% in triple therapy. The mean total number of requests for viral load counts/patient was 1.0 (P 25 : 0.0; P 75 : 4.0). The mean total of T CD4 counts was 3.0 (P 25 : 1.0; P 75 : 6.0). In both cases, significant differences were observed (p < 0.01) between IDUs (mean viral loads = 1.0; T CD4 = 3.0) and non-IDUs (mean viral loads = 4.0; T CD4 = 5.0).
A total of 1,601 ARV prescriptions were documented, with 77.3% of non-IDUs having received at least one ARV prescription as opposed to 61.2% of IDUs (p = 0.03). The mean number of ARV prescriptions from all consultations of each patient was 13.5 (P 25 : 0.0; P 75 : 36.0), with a significant difference (p < 0.01) be- The variables sex and duration of care did not show evidence of significant differences during the periods analyzed for all of the healthcare utilization markers.
Verification of the effects of age, calendar, and cohort of admission to the service, comparing IDUs and non-IDUs, showed that utilization of HIV/AIDS services increased through time for IDUs and non-IDUs, equally, suggesting a calendar or period effect, independent of age. The mean number of visits did not show graphic differences, suggesting an cohort and/ or calendar effect between IDUs and non-IDUs (result not presented). The mean number per patient of T CD4 lymphocyte counts and viral load requests showed similar results, with distinct patterns according to the use or not of injection drugs. A positive effect of admission cohort was observed among non-IDUs for both T CD4 counts and viral load requests (Figure 1 , showing only viral load), with greater values, in general, for individuals between 28 and 32 years of age, with somewhat inferior values for individuals in the age bracket 18 to 27 years, and even lower levels among individuals between 33 and 61 years of age. In a distinct and specific manner, this effect was not observed graphically among IDUs. Similarly, as regards calendar effect, an increase in the total number of requests was found, especially after 1995, even though it had a distinct graphic pattern, independent of age bracket. Among IDUs, these requests varied from 0.0-4.0 per patient, although among non-IDUs there was variation of 0.0-7.0, with a sharp calendar effect, notably for the last period, where fluctuations of 4.5-7.0 requests/patient were encountered.
In the multivariate analysis, in order to investigate factors independently associated with viral load requests in any of the medical visits, with distinct models for IDUs and non-IDUs, no information was added to that obtained via univariate analysis. For non-IDUs, only the total number of ARV prescriptions remained in the final model, although for IDUs the proportion of total ARV-related prescriptions that were considered appropriate was retained.
Discussion
In this study, the majority of IDUs were enrolled in an HIV/AIDS healthcare treatment center from 1991 to 1995, whereas non-IDUs were enrolled from 1996 to 2002. Although IDUs did not differ in terms of average number of consultations and showed longer durations of care, they had significantly less chance of receiving ARV prescriptions, and requests for T CD4 and viral load counts, whether it be at the first or subsequent visits.
From a diachronic perspective, it was observed that IDUs delayed more before obtaining test-related medical attention, that is, T CD4 and viral load counts. An increase through time was observed in healthcare utilization among non-IDUs patients, coinciding with the implementation of Brazilian public policies aimed at increasing access; however, among IDUs, such favorable impact of universal access policies were not observed.
Some authors affirm that the gains associated with the implementation of HAART are reported or less pronounced among IDUs, as compared to non-IDUs 3, 12 . On the other hand, other studies found that when submitted to HAART, IDUs show similar results to other individuals living with HIV/AIDS 2, 5, 7, 32 , leaving open the debate about the influence of access to and utilization of health services and of adherence on clinical prognoses.
In this study, it was confirmed that both ARV prescriptions and requests for exams that monitor HAART differed according to the exposure category of the patients. Even considering possible effects produced by the intense activity of the epidemic and the vulnerability of the different populations it affects 33 , it was observed that IDUs as a group show less favorable indicators of service utilization, except for the total number of visits, with greater spacing between procedures. This pattern occurs despite the introduction in Brazil of public policies aimed at universal access to HIV/AIDS therapies beginning in 1996 6 . IDUs remain distinguished, in a distinct and negative manner, from non-IDUs, with a lower rates of ARV prescriptions and of requests for viral load and T CD4 counts, and with greater delays in requesting these exams.
Teixeira et al. 6 underlined the difficulties of access to treatment for the whole population before implementation of public policies aimed at universal access to HAART. However, as regards this population, it is also understood that other obstacles associated with the characteristics of the patients, in this case injection drug use, and of the providers appear to have negative impacts on clinical care of patients, despite an environment of universal access to HAART 4, 7, 8, 9, 10, 11, 12, 13 .
It is worth pointing out that in this study around 39% of IDUs did not receive any ARV prescription, compared to 23% of non-IDUs. Despite limitations that prevent a more detailed analysis of treatment eligibility and of the factors associated with not prescribing, other studies have estimated that from 33 to 60% of those IDUs eligible for treatment, according to the guidelines of each country and context, have never received HAART, demonstrating the universality of this problem 3, 10, 12, 14 .
In a Swiss cohort of individuals over 16 years of age, living with HIV/AIDS, and with at least six months of care, Bassetti et al. 11 found that 25.1% of patients eligible for treatment, according to the guidelines, did not receive treatment and that IDUs were two times more likely to not receive any ARV prescription, as compared to men who have sex with men. Strathdee et al. 12 found that 60% of IDUs who were eligible for ART were not in treatment.
Some authors point out that factors associated with active drug use, with the low quality of HIV/AIDS treatment services, with medicine shortages, and with incarceration/detention of drug users could contribute to this unfavorable picture 2, 8, 12, 14 . Sociodemographic factors and IDUs behaviors also appear to be associated with not prescribing ARV: being male, being about 17 years of age at the time of first inject-ing, not participating in harm reduction and/or alcohol treatment programs, and having a doctor who has few HIV/AIDS patients, in other words, being treated by doctors with limited HIV/AIDS experience 12 .
In our study, besides the factors discussed by Strathdee et al. 12 , which were partially investigated here, there could be some confusion due to the period of individuals' entry into the service coinciding with IDUs participation at the highest peak of HIV/AIDS dissemination, in the middle of the 1990s. At this time, HAART was also unavailable and public policies were rather contradictory regarding access to treatment. Nevertheless, this interpretation is not corroborated by the results of the stratified analysis using time period.
Also, the feminization of the epidemic after 1996, when women became a more important portion of the total population living with HIV/ AIDS, could have altered the pattern of patients under care because, as has been shown in diverse studies, women use health services more frequently than do men 35, 36 . However, again, differences were not found as regards the specific role of women upon comparing indicators of service utilization by sex and time period. Few studies have analyzed other indicators of HIV/AIDS service utilization, other than prescription of HAART. In a sample of HIV/AIDS patients attended in a treatment service between 1989 and 1992, Acurcio et al. 37 found an average of 17.7 consultations per year, use of zidovudine in 51.4% of patients, and more unfavorable indicators of service utilization than those found here (19.3 consultations/patient/ year and an average of 13.5 consultations during three years of observation). It is worth emphasizing that the periods analyzed by those authors was characterized by the lack of public policies regarding access to ART and of therapeutic resources for the treatment of HIV 6 , possibly giving rise to an elevated number of consultations to the detriment of effective utilization of ARV and exams for monitoring infection or illness.
Studies have focused on the difficulties involved in prescribing HAART for certain groups vulnerable to HIV/AIDS 10, 11 , such as IDUs. Despite the absence of studies specifically addressing requests made by medical assistants for T CD4 and viral load counts, it may be supposed that inequity in requesting these diagnostic resources, as documented in the present study, could be considered a marker of the establishment (or not) of HAART, considering that both exams are essential for monitoring the therapy 26, 27, 28, 29 .
Shapiro et al. 10 investigated some indicators related to the possible failings of or interruptions to treatment in a Swiss cohort of patients living with HIV/AIDS. IDUs (85%) visited services more than twice in six months (only scarcely less than the number of consultations made by men who have sex with men) and reported being attended by emergency services and hospitals more frequently (as compared to men who have sex with men). These authors argue that these indicators may be associated with a greater percentage IDUs individuals who never received ART.
Bassetti et al. 11 studied some factors associated with not prescribing HAART. According to the point of view of the providers, the primary motivation cited for not instituting this therapy when it was indicated was the supposed risk of the patient not adhering to the treatment 11 . The assumption of low adherence by IDUs occurred despite studies demonstrating that IDUs participants in harm reduction programs have similar adherence to non-IDUs 2, 11 , and, on the other hand, to the recommendations for antiretroviral therapy 1, 13, 26, 27, 28, 29, 38 .
The low capacity of prescribers to evaluate empirically patient adherence constitutes another central parameter against using this criterion for initiating HAART. Studies emphasize the inadequacy of clinical evaluations of patient adherence, underlining the ethical questions involved in not offering treatment based on an assumption of low adherence, running the risk of marginalizing specific populations with regard to access to HAART 13, 15 .
Many authors propose sharing the responsibilities of adherence between the patient and the service/health professional, especially in vulnerable populations 13 . This coresponsibility for adherence would be primarily relevant in adverse social situations. Thus, health services and professionals should mediate favorable conditions for access and full utilization of available treatments, including initiatives aimed at stable living conditions, treatment for drug use and/or mental illnesses, simplification of therapeutic schemes, and also the institution of therapies with direct observation of patients 13, 38 .
Analyzing health professionals involved in family health teams, Queiroz 39 found an elevated level of rejection of drug users and former inmates. In this study, professionals were also found to object to harm reduction proposals for such individuals (56.8% would adopt such proposals with difficulty or would not adopt and 67.5% would not feel good about having to live with harm reduction at work), which would make the sharing of responsibilities, as proposed by Bangsberg et al. 13 , exceedingly difficult.
Besides the possible influence of the social values of health professionals, this context is also characterized by structural difficulties in the health system. Cardoso et al. 40 , analyzing three SEP of a Brazilian IDUs cohort, did not find differences in the evolution towards AIDS or mortality among IDUs that frequented the SEP, as compared to those that did not frequent them. The authors, on the other hand, point out that being homeless constituted one of the most relevant predictors of unfavorable clinical evolution.
This study compares service utilization indicators between IDUs and non-IDUs, without, however, measuring the clinical outcomes or even the impact of HAART on the health and wellbeing of individuals. Also, treatment eligibility criteria and patient adherence to the ser-vice were not analyzed, which imposes limitations on the study.
It was also not possible to aggregate information regarding the use of SEP by IDUs undergoing HIV/AIDS treatment. Considering that the literature suggests that IDUs attended by SEP have greater rates of service utilization than others, including greater adherence to treatments 2, 5, 11, 12, 14, 32 , it may be supposed that in the absence of these data, this study underestimated the differences between IDUs and non-IDUs. On the other hand, the present study's sample is comparable to those described by earlier studies done with the same population 2, 19, 33, 41, 42 , reaffirming its external validity.
Another limitation that should be discussed is the source of information, patients' medical records. The possibility of bias caused by differential recording of IDUs information cannot be discarded. Again, the impossibility of any estimate of access to health services and effective use of ART should be emphasized, limiting the present study to the intent of treatment.
As we did not analyze the medical and clinical justifications for not starting HAART, nor individuals' eligibility for therapies, future studies will be necessary to better elucidate the relationships between patterns of diagnosis, prescription, and injection drug use, as well as aspects related to the adherence of these populations to health services. 
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